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Table 1 Water mass in 20 mg single-base propellant

treated under different RH

RH/% 2 32.3 52 66 79.5 84 92
m/mg 0 0.203925 0.232835 0.259087 0.272035 0.293219 0.367731

Note: RH is relative humidity.
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Table 2 T, of powder and grain single-base

propellants with RH =2 %

RH/% sample state T,/C
2 powder 135.97
2 grain 138.83

Note: T, ,temperature of initial accelerating decomposition.
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Fig.1 Heat flow curves of single-base propellant treated
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Fig.2 Heat flow curves of single-base propellant treated
under conditions of different RH and 20 °C at a heating

rate of 5 °C + h™" under the sealed condition
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Table 3 Characteristic data for heat flow curves of single-base propellant treated under conditions of

different RH and 20 °C at a heating rate of 5 °C - h ™' under the open condition

RH/% m/mg T,/ C Ty /°C P, x1072/W/g T,/ C P x1072/W/g AT/C
2 20.28 138.19 158. 19 13.475 169.92 271.10 31.73
32.3 20.43 137.50 156. 40 11.533 169.51 228.18 32.01
52 20.26 136.98 - - 168.73 287.02 31.75
66 20. 66 136. 11 155.83 8.422 169.78 240. 51 33.67
79.5 20.46 135.78 157.01 9.971 169.74 235.43 33.96
84 20.26 135.47 155.13 10.538 170.23 246. 10 34.76
92 20.22 136.94 158.29 13.242 169.76 241.25 32.82

Note: m,mass of the sample; T ,initial accelerating decomposition temperature; T, ,shoulder peak temperature; P, ,decomposition rate corresponding to

Ty 5 Tp, ,temperature corresponding to maximum decomposition rate; P

maximum decomposition rate; AT =T, - T,.

max ?
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Table 4 Characteristic data for heat flow curves of single-base propellant treated under conditions of

different RH and 20 °C at a heating rate of 5 °C - h ™' under the sealed condition

RH/% m/mg T,/C Ty /C P, x1072/W - g™ Tpy/C P..x1072/W ¢! AT/C
2 20.23 145.94 161.31 3.539 169.73 452.39 23.79
32.3 20.24 143.96 157.27 6.769 167.70 466.21 23.74
52 20.45 140. 03 - - 162.90 538.44 22.87
66 20.50 137.73 150.71 5.746 156. 46 447.32 18.73
79.5 20.45 136.71 151.88 5.873 155.34 842.74 16.63
84 20.13 138.97 146.91 3.403 154.23 742.28 15.26
92 20.22 142.63 152.98 4.471 158.73 463. 80 16.1
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Table 5 Total exothermic quantities( Q,,.,) of the decomposition reaction of single-base propellant (J-g™")
RH/ % 2 32.3 52 66 79.5 84 92
value of Q,,,, under the open condition 60.26 61.21 62.77 59.16 57.33 58.02 60. 54
value of @, under the sealed condition 58.98 59.41 64.42 63.59 62.04 62.31 64.35
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Fig.3  Effect of RH on the values of T, under different sample states
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Fig.4 Effect of RH on the values of T, under different sample states
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Influence of Humidity on Thermal Decomposition Behavior of Single-base Propellant

ZHANG Ren-he', LU Gui-e', LIU Kun-lun®, DENG Han-bo®, CHEN Han-qing*
(1. The Third Department of Ordrance Engineering Institute, Shijiazhuang 050000, Chinaj
2. Longquanyi District 91 Letter-box Army Represent Dapartment, Chengdu 610110, China;
3. Businness Agencies of 78666 Force, Kunming 652102, China;
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Abstract: The thermal decomposition behaviors of single-base propellants stored with different humidity were studied by using
microcalorimetry with sealed and open glass test-tube. The experimental results show that under the same humidity condition, the
temperature of initial accelerating thermal decomposition of single-base propellant under the sealed condition, T ,is larger than that
under the open condition. The temperature corresponding to maximum decomposition rate of single-base propellant under the sealed
condition, T, ,reduces obviously with humidity increasing, but that under the open condition does not. The process and reaction
accelerating extent of the decomposition reaction of single-base propellant under the sealed condition are greater than those under the
open condition.
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